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WKDW UHIHUUHG WR DV GHFLVLRQ PDNLQJ XQLWV DQG VLPLODU LQ WHUPV RI WKHLU SURGXFWV RU VHUYLFHV LV DQ HIILFLHQF\ PHDVXUHPHQW
WHFKQLTXHZLWKRXWSDUDPHWHUV7KLVWHFKQLTXHHQVXUHVWRGHILQHKRZH[LVWLQJVRXUFHVFDQEHXVHGHIIHFWLYHO\WRFUHDWHWKHRXWSXWV
RI'08
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,QWURGXFWLRQ
7KH PDLQ SXUSRVH RI WKLV VWXG\ LV PHDVXULQJ WKH HIIHFWLYHQHVV RI XQLYHUVLW\ XQLWV 7KH HIIHFWLYHQHVV RI WKH
RUJDQL]DWLRQ LV LPSRUWDQW WR GHWHUPLQH KRZZHOO WKH RUJDQL]DWLRQ












1RQSDUDPHWULFPHDVXULQJHIILFLHQF\PHWKRGV WU\ WRPHDVXUH WKHGLVWDQFH WRHIILFLHQF\ERUGHUE\XVLQJ OLQHDU




$WD  ,Q WKLV VWXG\ WKH XQLWV ZKLFK KDYH VLPLODU SURFHVVHV DUH FRPSDUHG E\ DQDO\]LQJ HIIHFWLYHQHVV RI
XQLYHUVLW\XQLWV7KHSURFHVVKDVLQKHUHQWO\QRQSDUDPHWULFSURSHUW\
'($LVDPDWKHPDWLFDOSURJUDPPLQJDSSURDFKWRSURYLGHDUHODWLYHHIILFLHQF\DVVHVVPHQWFDOOHG'($HIILFLHQW
IRUDJURXSRIGHFLVLRQPDNLQJXQLWV '08ZLWKPXOWLSOHQXPEHUVRI LQSXWVDQGRXWSXWV 4XDQOLQJ7KH
SURFHVVUXQVLQWKHQRQSURILWRUJDQL]DWLRQVVXFKDVXQLYHUVLWLHVKDVPXOWLSOHLQSXWVDQGRXWSXWVZKLFKFDQQRWEH
PRGHOHGOLQHDUO\GXHWRLWVVWUXFWXUH,QFRQVHTXHQFH'($KDVEHHQFKRVHQWRPHDVXUHHIILFLHQF\LQWKLVVWXG\
0RUH VSHFLILFDOO\ ZH FRQVLGHU FDOFXODWLQJ HIILFLHQF\ VFRUHV RI WKH XQLYHUVLW\ XQLWV E\ XVLQJ LQSXW YDULDEOHV






ZKLFK LVFRQFHUQHGZLWK WKH HVWLPDWLRQRI WHFKQLFDOHIILFLHQF\DQGHIILFLHQW IURQWLHUV <XQ1DND\DPD	7DQLQR

'($ LV D ³GDWDRULHQWHG´ DSSURDFK IRU HYDOXDWLQJ WKH SHUIRUPDQFH RI D VHW RI SHHU HQWLWLHV FDOOHG 'HFLVLRQ
0DNLQJ8QLWV'08VZKLFKFRQYHUWPXOWLSOHLQSXWVLQWRPXOWLSOHRXWSXWV7KHGHILQLWLRQRID'08LVJHQHULFDQG
ÀH[LEOH5HFHQW\HDUVKDYH VHHQDJUHDWYDULHW\RIDSSOLFDWLRQVRI'($IRUXVH LQHYDOXDWLQJ WKHSHUIRUPDQFHVRI






'($ LV XVHG WR PHDVXUH HIILFLHQF\ ZKHQ WKHUH DUH PXOWLSOH LQSXWV DQG RXWSXWV DQG WKHUH DUH QR JHQHUDOO\
DFFHSWDEOH ZHLJKWV IRU DJJUHJDWLQJ LQSXWV DQG DJJUHJDWLQJ RXWSXWV ,Q WKH FDVH RI RQH LQSXW DQG RQH RXWSXW WKH
RXWSXWLQSXWUDWLRUHYHDOVHIILFLHQF\0FPLOODQ	'DWWD
9DULRXV WKHRUHWLFDO H[WHQVLRQV KDYH EHHQ GHYHORSHG EDVHG RQ WKH RULJLQDO &&5PRGHO %DQNHU HW DO 
GHYHORSHGDYDULDEOHUHWXUQVWRVFDOHYDULDWLRQWKHPXOWLSOLFDWLYHPRGHOZDVGHYHORSHGE\&KDUQHVHWDOLQ
ZKLFKWKHGDWDDUHWUDQVIRUPHGXVLQJDORJDULWKPLFVWUXFWXUH&KDUQHVHWDOGHYHORSHGWKHDGGLWLYHYDULDWLRQ
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LQZKLFKWKHREMHFWLYHIXQFWLRQFRQWDLQVVODFNYDULDEOHVDORQH6HLIRUGDQG7KUDOOSURYLGHDXVHIXOGLVFXVVLRQ
DQGFRPSDULVRQRIDOOWKHEDVLFPRGHOVDYDLODEOHWRGDWHLQ'($$GOHU)ULHGPDQ	6LQXDQ\6WHUQ
'($ LV SDUWLFXODUO\ DSSURSULDWHZKHQ WKH UHVHDUFKHU LV LQWHUHVWHG LQ LQYHVWLJDWLQJ WKH HIILFLHQF\ RI FRQYHUWLQJ
PXOWLSOH LQSXWV LQWRPXOWLSOHRXWSXWV)RUH[DPSOH'($FDQ LGHQWLI\DOWHUQDWLYHFRQILJXUDWLRQVRI LQSXWV WKDWFDQ
UHVXOW LQ KLJKHU RXWSXWV ZLWKRXW QHFHVVDULO\ UDLVLQJ WKH RYHUDOO XVH RI UHVRXUFHV '($ LV D OLQHDU SURJUDPPLQJ
WHFKQLTXHWKDWHQDEOHVPDQDJHPHQWWREHQFKPDUNWKHEHVWSUDFWLFH'08LHDXQLYHUVLW\)XUWKHU'($SURYLGHV
HVWLPDWHVRISRWHQWLDOLPSURYHPHQWVIRULQHƥFLHQW'08V$YNLUDQ




PLJKW EH SRVVLEOH KRZHYHU WR LPSURYH WKH WHFKQLFDO HIILFLHQF\ RI HYHQ WKRVH HIILFLHQW XQLWV ZHUH WKH EHVW
SURGXFWLRQSRVVLELOLWLHV NQRZQ+RZHYHU WKH DFWXDO SURGXFWLRQ IXQFWLRQ LV QRW NQRZQ DQGQRQH LV DVVXPHG7KH

























ILUVW LQWURGXFHG LQWR WKH2SHUDWLRQ5HVHDUFK OLWHUDWXUHE\&KDUQHV&RRSHUDQG5KRGHV &&57KHRULJLQDO&&5
PRGHOZDVDSSOLFDEOHRQO\WRWHFKQRORJLHVFKDUDFWHUL]HGE\FRQVWDQWUHWXUQVWRVFDOHJOREDOO\,QZKDWWXUQHGRXWWR


























FRPSUHKHQGV ERWK WHFKQLFDO DQG VFDOH LQHIILFLHQFLHV YLD WKH RSWLPDO YDOXH RI WKH UDWLR IRUP DV REWDLQHG GLUHFWO\
IURPWKHGDWDZLWKRXW UHTXLULQJDSULRULVSHFLILFDWLRQRIZHLJKWVDQGRUH[SOLFLWGHOLQHDWLRQRIDVVXPHGIXQFWLRQDO
IRUPV RI UHODWLRQV EHWZHHQ LQSXWV DQG RXWSXWV %DQNHU DW DO  ,Q WKH LQIOXHQWLDO &KDUQHV HW DO LW LV VWDWHG
&&5 XVHG WKH RSWLPL]DWLRQ PHWKRG RI PDWKHPDWLFDO SURJUDPPLQJ WR JHQHUDOL]H WKH )DUUHOO  VLQJOH
RXWSXWLQSXW WHFKQLFDO HIILFLHQF\PHDVXUH WR WKHPXOWLSOH RXWSXWPXOWLSOHLQSXW FDVHV« )RUVXQG	6DUDIRJORX

7RDOORZIRUDSSOLFDWLRQVWRDZLGHYDULHW\RIDFWLYLWLHVZHXVHWKHWHUP'08WRUHIHUWRDQ\HQWLW\WKDWLVWREH
HYDOXDWHG LQ WHUPV RI LWV DELOLWLHV WR FRQYHUW LQSXWV LQWR RXWSXWV 7KHVH HYDOXDWLRQV FDQ LQYROYH JRYHUQPHQWDO























ZKLFKLVQRWWKHFDVHLQ WKH%&&PRGHO7KXV LQWKHRXWSXWRULHQWHG%&&PRGHO WKHIRUPXODWLRQPD[LPL]HV WKH
RXWSXWVJLYHQWKHLQSXWVDQGYLFHYHUVD$GOHUHWDO

























































































































































WKDW WKH\ FDQ EH FRPSDUHG 7WHN *PúR÷OX 	 g]GHPLU  ,Q WKLV VWXG\ WKHUH DUH  '08V SURFHVV
VWUXFWXUHVRIZKLFKDUHWKHVDPH$FFRUGLQJWR&RRSHUHWDOQXPEHURI'08VVKRXOGEHPVDW OHDVW





(06 (IILFLHQF\0HDVXUHPHQW 6\VWHP9HUVLRQ  ZDV XVHG IRU WKH VROXWLRQ RI '($ LQ WKH VWXG\ ,Q WKLV
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WHUPV RI QHLWKHU&&5 QRU%&& 7KHVH XQLWV DUH SRRU LQ WHUPV RI ERWK VFDOH HIILFLHQF\ DQG ORFDO SXUH WHFKQLFDO
HIILFLHQF\7KHVH XQLWV VKRXOGPDNH LPSURYHPHQW LQSXW DQGRXWSXW IDFWRUV WKDW DUH XQGHU WKH FRQWURO RI GHFLVLRQ
PDNHUV ,Q DGGLWLRQ WR FDOFXODWLQJ JOREDO WHFKQLFDO HIILFLHQF\ UHIHUHQFHXQLW JURXSVKDYHEHHQ VSHFLILHGE\&&5
DQDO\VLVIRULQHIILFLHQWXQLWVWKDWKDYHEHHQGHWHUPLQHGLQWKHVHQVHRIJOREDOWHFKQLFDOHIILFLHQF\$OVRFRHIILFLHQWV















































ILUVW LQWURGXFHG LQWR WKH2SHUDWLRQ5HVHDUFK OLWHUDWXUHE\&KDUQHV&RRSHU DQG5KRGHV &&57KHRULJLQDO&&5
PRGHOZDVDSSOLFDEOHRQO\WRWHFKQRORJLHVFKDUDFWHUL]HGE\FRQVWDQWUHWXUQVWRVFDOHJOREDOO\,QZKDWWXUQHGRXWWR











IRU DOO XQLWV RI WKH XQLYHUVLW\ 8QLWV FDQ GR D VLPLODU DQDO\VLV ZLWK GLIIHUHQW LQSXW DQG RXWSXW IDFWRUV WKDW DUH
LPSRUWDQWIRUWKHP+RZHYHULWVKRXOGEHQRWHGWKDWWKLVVWXG\LVDUHODWLYHHIILFLHQF\DQDO\VLV7KHXQLYHUVLW\XQLWV
VKRXOGNHHSXQGHUFRQWUROWKHLUSURFHVVHVDQGSURJUHVVZLWKLPSURYHPHQWVSHFLI\LQJWDUJHWYDOXHVRQLQSXWRXWSXW
IDFWRUVE\PHDQVRIEHQFKPDUNRURWKHUVLPLODUZD\VHYHQ LI WKHUHVXOWRI WKHVLPLODUDQDO\VLVVKRZWKDW WKH\DUH
HIILFLHQW
,Q WKLV VWXG\ZHDQDO\]HG WKHGDWDRIGLIIHUHQWXQLWVRI'RNX](\OO8QLYHUVLW\:HXVHG WKHGDWDRI WKH\HDU




KDV EHHQ GRQH E\ XVLQJ GDWD HQYHORSPHQW DQDO\VLV LQ WKLV VWXG\ 7KLV RIIHUHGPRGHO WR JHW HIILFLHQF\ VFRUHV RI






$YNLUDQ 1 .  ,QYHVWLJDWLQJ 7HFKQLFDO DQG 6FDOH (FLHQFLHV RI $XVWUDOLDQ 8QLYHUVLWLHV WKURXJK 'DWD (QYHORSPHQW $QDO\VLV 6RFLR
(FRQRPLF3ODQQLQJ6FLHQFHV9RO±
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